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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a technique 
whereby a network resource can optimally be utilized on 
the basis of a state of a node and a state of a link in a 
communication network system. 
SOLUTION: The communication network system 1 
includes: a means for managing a state of a network 
resource provided with a plurality of apparatuses; a 
means for discriminating whether or not adaptive control 
• of the network resource is required; a means for 
planning the functions provided with the apparatuses and 
the layout of processing objects or the configuration of a 
path between the apparatuses when the adaptive control 
of the network resource is discriminated necessary; and 
a means for rearranging the functions provided with the 
apparatuses and the processing objects or 
reconstructing the path between the apparatuses 
depending on the planning. 
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X(4, y- K*atfe/«$l$A^T y -^*^«-r*o y- F«ffeK£$&3 1 1(4 

, Sif-^:fot, y- K«iB**ai-*^*oy- K&t&fe^T*-**-, y-F« 

fie&«8B3 3 <fc »?$gj£L*:*K #y- F* ») fcifr<*>*ya * fx gy-F30© 

y- K«; v-^««-=e-^f53 1 2 (4, y - Fy v-x 3 4 o^ffl^^^wa^ii^ 

£*tTV>&o y - K'J V-^a*-^gR3 1 2 (4, jg^, ^LTi/^y- F'J V-y. 

3 4<7)ffflM^i»M*lt'Jy-^Slf-3'^, i«ffy- Ki ooy- F 
W-xViUUmUi 1 lcliuv^, 

4fe, y - F'J v-y«^^-^^3 1 2 (4, y - Fy v-y. 3 4 *>a*fllM£JK*l**l£ 

ay- Fi oc7>y- F>; v-^«ajRHS5i 1 1 Cif itw^o 

y >y^3g&3 2 (4, y>* *Bfc»:ssR3 2 1 1 y >^ y v-^^a^- 

^SB3 2 2 £ £fltx.Ti/>* 0 

y >y (/n-x) «^ig:5Efi5 3 2 1 (4, mmMm.;- fi ooy m&wm& 

USB 3 5 *#J8l L**«e>'J ^ ^SMt^o 

'J ^'J V-*#c?fc*^*g&3 2 2 (4, 'J >y U 3 6 Oteffltfffi fcj&sfc 

i«Lfi>4. y y* y v 3 2 2<z>mmttMLKit, v y^itmm^t 
tix^&o y > * y v-y.tJc^^-^^3 2 2 (4, ^^c, KtiLT^* y >y y v-* 3 
6<o&mtfiu*umvtm*m-tv >?&ut-?*. iwtiy- f 1 ooy y v 

-X^kUU^U 1 2 1 twSI-gLTv^io 

ttz, y >y y y-^t^a^E-^g5 3 2 2 (4, y yy y v-^ 3 6 oii^^t>ci^lt«fc 
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[0 0 3 0] 

m&Kjjk-i-XiK., ii^fl^-Kl 0(4, ti!$IUK&*fe3 Uf^S 1 0) SrfHo 

v - Ky v-*ifR#i&**R«-i6*fT 7 ■t*- 

<^ y _ h»^jR«a»I->-^>^S 10 24:, V > * 'J v-*te»IS»*R#EI 

at 'J V v - *igR#s&**R*N6*fH "f- * £ Jfcgi- a*:*??) y >*>f Mfc 
^JR«a*0V-^>'^S 1 0 3**fcfllfcttttLTi/>*o iMflV-Fl 0(4, 
Jz-t^SlOl, 1 0 2, 1 0 3 K&rt&ffiffltlMtQi&KZot- If^7h7-^ 
->^rA l<*>*y 'JV-7©«IWftt'f^> V 

-5 u^^s 2 o) o -t%te*>, mj&mmnte&i 3(4, ? w-^-^t-a 1 
$mz*>fcm&n ut7^s2o; ^5) , nmrnmumum ut-^s 1 o) 

Ur^S4 0) Hit*, y-KffiW*I^T/^ 
[0 0 3 2] 

MIAfgy- F l 0 0^ - K'J v-;Mfc«JfclfcSBl 1 l^ s , ;-K'J7-^w*Mi 

PPS;Packet Per Second) titf-^ffU t-e^y 
- F2 0HCPU2 0 1 O-ttffl?* (%) »*K^v>TttH-*-* 

°[0 0 3 3] 

Siy- K30^ - F 'J V-*#MSl*r-*S&3 1 2 (4, 0 fcUstt*'"**- * h 

WitKLT*^ SSE^^f h«ta*Sr^-r7*-^ D 1 1 ^iiifl^ ~ 

4fc t-^^j|py- F20«y- kuv 2 i 2(4, cpu 2 0 10 

fffl^ttlLT*^ iS#c, CPUtffl^itf-^D 1 2 £*B1fj£«:®y- Fl 0 

<d;~ K'J y-^tt«JRJfc»i 1 ii^lStJo 

*Bfitj£«ay- fi o^>y~ Fy v-^ajRjfeSRi 1 1 K3 0 

fijfpy- F2 oa»fc$MBL h^*^gi--r-^D 1 l^CPUfffl$$ritr 

-^Dnl^'JV-^Sf-^H^ ^§5ST'-^IPI±^>IWittt*49'*f L, ^7^- 

jRfcS&l 1 1 (4, f7-^t«»l 4 f , 7- F^O«.aftffif*^i-f»-^D 1 

3^^#-r^>o f7-^jv-^awi 4(4, $kmnffi*m-tr-?D 1 3* 

[0 0 3 4 ] 

Hi 0 (4 H 8«)7D-f hO* y h7-^'J V -^tfc«JlZ*V- 4r > * S 1 0 IK 
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*75-rfB«i: lt, *ssiy- k 3 ofrhv >?&mm (%) *M-r-r-?*g:m-r2>W;& 

tov>rft!Ht* 0 
[0 0 3 5] 

K3 0<7>'J 'J V-*:R«i*^*aS3 2 2 14, |y-K3 0©y 

e*ilt*5»k «j > ?&mm*U-rr-?D 2 1 y- k 1 oov y* 

'jv-^^ajK^SRi 2 1 KaHt-r* 0 

iftm>- K 1 0<?vj y* 1; v-xVtm&m&i 2 1 14, feiy- K3 o^f>^f L 

^nMi!ffl$^itf-?D2 i*&fc, ^r ? -^D2 1 ±<Dmm&* o-ffiL ink. 
tf, «j >^MsSff<^i&^iy- K3 o^aitd *) , /^pi-^n 

*5JJK*S&1 2 1 f4, 'J y^ 'jy-^^SM^Itf-^D 2 2**v ^7-^lJv 
1 4 CiftSc *y ^7-^>J V-^tt«*«flJl 4 14, 4&&ftflr*£ 
tf-^D 2 2 *3Ett-*-* 0 
[0 0 3 6] 

[y- K>f ^> M&£«£n->-^y*] 
HI 114, 08tf)7n-fir- h<7>y- hM^y h3&£#tiSii*n->-*- S 102Kfi 

tf- e*W#py - K2 ooy- K'J y-^^jK^^^*p2 1 2^fely- K3 0<£>y- K 
V V-*4KJSHr^*S8 3 1 2*4, amt«»4fcttflMPRa*«iBUfcfc*C «*ffif:K 
»*^:li»*K««r«tmLfcit Srgi-r'-^D 3 1 *, y - Ki 0^)7- K 

U v-^^ajEHSBi 1 iicji#i-^, 0 y- Ky v-*ttaiJttfcgBi 1 i«t, Uf 
-*D3 lR±OMJItt (Mx-if, K3 0 14. **fae><E£y - K 

&o f LT, y- K'J V-X*fc«JDtffcffl 1 1(4, y- K^O#*Kiftl*^7*-^D 

®BB 1 4 14, mmm$a*m-rr- 9 d 3 2 £f2iti-& 0 

o 

[0 0 3 7] 

01 2 f4, @8^)7n-ft-h©y-M^> MS^ttiSliiftlv'-'Jr^^S 1 0 21CJ3 
v>r, y - Ky ^> h^y - K'J v-^<?DieS£^*ftg8:-c**»^o->-^r>^-p** 0 
iMfi/- Ki ooy- KU v-^^ajE^sui 11^ y - K<*)Jffi8;*ttK«>B&*tf> 
X*&y- K'JV-X^)i*i LT> |£My- K3 Kfrh\*nWL*?ft.mkV»*>r v h^kSfg 
77 (P P S ; P a c k e t Per Second) ^Itf-^^ffL, t-lf^l 
tpy- K2 Otf^tf, nWL*?WLWL®t<OC PU«ta|g^7 (M I P S ; Million I 
nstructions Per Second) tSl-a-S", H 1 2 SrS&flRL* 

[0 0 3 8] 

^y- F 3 0 c7? y - K'J v-xtfja-*- *g&3 l 2 (4, i y - K 3 0 Kfctf&y- Ky 
^y h^M^iHLTv>|, 0 

y- K'J V SB 3 1 2 (4, |7- K3 0 Ky - K'J V-^**JfK4fc|4«K 
h&SMfc&fca-J-r-^D 4 1 £, *fifllfi£«Sy- KI 0<O7- K'J V-^^jRjR 

USB 1 1 1 tcg|#i-So 

ifc, ^-fc?*$lj#py- K2 0<?)y - K'J V- SB 2 1 2 f4, I7-K2 OK 

istt^y- Ky^y h^MS-^Ltv^, 

y- K'J V-^^ffl*^^S52 1 2 (4, I7-K20W7- K'J v-*a«Jf»4 fc»4«K 
Pimg^77£iH"f ? -*D4 2 £, ««ftfi7- H0^)7 - K'J V - *#«1J|X£S& 
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111 K&M~?&o 

mm^^y- ki o<dj- k«; v-^?re*$ri i 1 issn^- K3 o*$>$mbl 
fc«lWfctf?cpu«t3att*D4 2 **>i»aM4£53*#r u /*7*-*sM£*tr? 

<^y v-*^H#c»£;t*n«7 r --*D4 3£j£#1-&<> *y h i 4 »i 

, SgE-f-^D 4 3 *IE1ti-4o 
[0 0 3 9] 

HI 1 3 fi> i8«)7D-f t-h«'J>'^'f^>' h§|£}£ffiiE$Q->-^ S 1 0 3 K3$ 
- K3 OO'J > ^ 'J V SB 3 2 2 i§^#4^il J ^lt#t^a : Sr^ai L 

fcfcfcfc, <; > ^ y v - ^ ©aft W»^ittta*«ttJ Lfcit*^t7'-^D5 i £ 

„ iiitiy - k i o<dv > ? *) v - *#«jr£s& 1 2 1 Kmm-f& » y ^ * y v- * 
«t«jK*spi 2 i(i> $#L7tT f -^i?i±<7)Wii'r4 cot*.**, 

mMto*tt&-rz>o fit, y y v-^«att*»i 2 m> y ^^45w#*afti* 
-*4J«b*»s&i 4 i*, y >*®<ag#;i$iu£^-rT f -*D 5 2*mm-tz>o 

[0 0 4 0] 

n 1 4 »* % m 8 ©7n-f^- h<oy ^> M&4.^«ii^nv"-^->^ s 103 
v>r> y ^ >a*y y v-^^iiK^iitRTiiSi^^^-^^^^io - 

^ifi^ (bps; bit per second) *fffltS 0 

$£j£y- K3 OO'J >^'J V SB 3 2 2 ti, «J * * 'J V - ^wJiK^WR* 

-^^3 2 2 {A, gaft&oy *fc«><*>-f*-*D 6 1 *mm&mms - k 

1 ooy >*y v-^tt«iiz*^i 2 1 icm#i-^o vy?v v-^ttattft»i 2 1 a 

i&^L^^**ij5e-r*o -tut, y y v-^ttajRitfflJi 2 1 1±, ^j^l^^**^- 
y v-^^y y-x^iift*itf-?D 6 2 -^7-^ y v-xtfc 

2*ieii;-r^o 

[0 0 4 1 ] 

11 1 5 £#flflL"C\ B8«7n-fir- Mi£tt&./- Ktefl&SHBIfi v - ^ > ^ S 

3 0 *mm-r&o v » 

t-t\ I^H^-r J: "5 K> iiifl/ — K 1 0 oJSbS<W^¥05eSU 1 3 fi> AfclWUP'J** 
$151 1 2 i:IftJ Uf7 7'S 5 0 2) o 

/-K«llfifiWHP85ll2li, y-Ktt^Eli^f-i'Srfftt, 7 - FM?> 

ssem^ftui-^ (^f?^s 5 0 3) 0 ^lt, ; - mtmwmm&i 1 2 it® 
Ltz;- vmffe<v&w.*nrT- y>? (^) n«jwi2 2i:iitst* 

fc. (^**) flll&f&!)flHlg& 1 2 2 UTtHB + OU ??flS)£ftIiOT f -?£ 

Sk-T^i fcfcJ: *)ffi«SS»*ff 0 Ur-^S 5 0 4) o £*UC<fc*K 7- K«t6Efll 
fNfcpg&l 1 2 14, >J>^ (A**) flUAlM«P9l 2 2 «|LT, i «9ft®^y - KcD@2fi 
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zmm-rz Uf-^s 5 0 5) 0 ztiKXL y- mm^mmm^i nu, *y v 

MtSit KJ: »k >>-K*iBWE1ItfM»)fc, ^Ft^if-^^igS 
*l?rflfe£ *JJfe 3 tt Ur^S 5 0 7 ;NG) , ^KtlWJMll2 

a, y- vmt$imfMZftm^Tf& ur^s 5 0 3) 0 -7?. nrflfefcwesnfc 

Ifr^fcfi (^-r-^^S 5 0 7 ; OK) , J - Kit£f 1 1 2 fi, 7- KfcffeoW 

5 0 8) o y- K«teE1l»iJ1lPSP 1 1 2*4, &m$ET*M-tT~?**v V- 
y^S#TO 1 4 i *) & Uf^S 5 0 9) o 

2fcK> y- KttftEMmB 1 12 11, y - Kil6<o#BBftHtS^v>T, ttfig&gTE 
oy- K^t)«I^(7)y- K-s. y- FM5e*|t>- *0*E3i*fr 7 ^*0«ta*ff 

7 o 

JMfc&Ktt, y - KttttEflHfflflW 1 1 2tt, ati^iiTc^ y - f^, y- Ftigtf 
-^srfemi-^^srfi 1 -? tubas - rmmm/mifmmmmT- * *mm-t *> 

MlgMTc^y- Ff4, y- K«*ffi/««*5j8»j3<"7*-^ i t hj: »k y- 

^Wtf-^) *iy- K«t Ur-yT-S 512) . «£Lt\ M$2ji7C<r> 

y-Kt±, M^Mcoy - fk, sii^aiL^f-^^iits uf?7S5n 

) o 

5&ftSBfcffi«u y- F^t&jgi&T'-^-casti&y - mig^s-e^ x $ 

*t fcfc J: »K g y - K<7) y - K«te*jMfcNfe£gEK-r* Uf^7S 5 1 4) , 
T\ «ltg|£^y- Ktt, y- K«t&*#tt«*<^&a«feTLfc£fc S-il^D-r*7t:«6<7) 
f-^«iifly- Ki o<7>y- MlieEtlHlPflSl l 2K£Hrr& Uf-;7S 5 
1 5) o 

y- KMEfi^JtPfPl 1 2 14, y- K«ffiSES^T*«5JIf 4/i*<?!>T'-^*J&S«l 
»4U5£S& 1 3 CSHi-r* Uf^S5 16) o 

iwi-y- Fwtcsij/N-^^fig^-rs^, y - F«fl&*>MiB 

#yirf>qFg&^-£-(4, ^v-y-yy £y,3r y*-r& J: $ CLTU^, 
[0 0 4 2] 

[U>y (/**) ffigfi£->-y->y] 

s 4 o £t&^-r& 0 

wH^t «£ 9 ^ ^«sK«3iy — k i o (ommmmm^ nu, a^Mfp^s^^ 

3ffi£fr7 Uf^S60 1) o %£1M«H'U£ffi 1 3f4> »t&ttl«I*^St*U5Etfc*&^ 

Ktt, yyy (^) oiHiftt«jst4y>^ (^°y) s«j*»*T r -^*«Miijft«3ffi 

y-Fl0<7)'J>y (;**) fl|lfttt*H$l 2 2KSfti Uf?7S 6 0 2), 
'jvy (/N*y.) l 2 2 *4. y > y •*v?y.<£>?f1?lj££ftiBi-& Uf-;7S6 0 

3) o LT, »;yy (/**) 4ffjA4ni«Pffl 2 2l±, fl-ILfcUV^ (^y) <7>f?1tJ&£ 
ft-T:r-*^ y- F«|&E11ftlim 1 1 2tIffSt*i:, - KttfllEllMttS* 1 

1 2 urthstf^y- K«ffisEfliw-s*s-*-7*-^*$#-r4ifcm: vmmz&zfr 

5 Ury/S 6 0 4 ) o itiKJ: <9 > 'J > ^ «fi£«JfpfB l 2 2 (4, y- K«I6 

Eiifw«iS5 1 1 2tmpLx, «t »9 ita^ >; > y (/N-y) ftmmfm*iLX2><> ttz, 
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7-S 6 0 5) o ^i:iD> *)y 9 2 2\t. * ? +2.ZZ>llLm£ 

hj:^ (^*) wiftttiaDc </<*) *Kfi-c**^5^*«Si-- 

4 (^y^S 6 0 7) o (* ^ " * S 6 0 7 ; NG) , l ) 
yt (;^)«AM«flil2 2^ 'J'^ W**ttH*WR**ri-* (^ry^ 

5 6 0 3) o Wftfc*U£**ifc»*fctt Ur^S 6 0 7 ; OK) , 

*) !WJWi2 2ii, 'j^ oWRJftW-Hfc^"*""?*-*"^ *y>7-$"J 

5-!SSSwi4««i-* (^^S 6 0 8). y^(^)5*«w«i2 i 

° ^('W ««Wi2 2(i, 'J>* W»*W-B»-*^^-C> U> 

jLAflsnii, yv* (^)i«iissi2 2it 

0) o K3 0 aOT/^ *>ftR£3&3 2 1 a 14, MRU 

) ©wwiAfc**^^- ^3 o c ^y>^y v- (^t--7 7-s 6 1 1 ) 

c fLT, (A*) «*K^«S3 2 1 a»4, «t3l>'-K3 0 /N*RSg4&**> 

V- UT77-S6 12) o iif-^$fL^I^K30b^J> 

* MRjg«.3 2iba, a^-Ksobou^^'r^-^MffltTjKAy- 

F3 0 a t^/^S-^5e-r*«ka$rtf 0 Ur^S613).l)^ (/n*) fiffeSE 
*&3 2lbli, /<*©RiS*T«fc, /^ORjg*«3feTUfcifc*wi-7 r -^*«K^- > 

3 OaKSit* (Xf'^S 6 1 4) . ftl^- K30 aO'J^ «* 

RStf3 2 1 a 14, iV- K3 0 a fc*«>r- * *4BS J - K 

3 0 c K^fa (^t7^S615). SSfe^- K3 0 c*>')>9 

3 2 1 cl4, «***iTv>fc^*»R**i*fcJ:*K « J ^ tLT^^ U > J 'J V- ^ 

oT*M« Uf^S617) o ^-F30a^J^ (/<*> 3 

i/-fio^u^ (^*) «j*«ufp»i 2 2^anrr* Ur^s6i8) o r/ 

* (^*) 1 2 2f4, aj5&«0»*jJ5cS5 1 SK, V>? ffi«* l *TL 
[0 0 4 3] 



Hi 8 14, «itfi*««a-fi*40»fitt»«Hft^Wlt^»»»» 

iJPlfllJifc^JStV - K 1 0 KJ6j&ftiHiP3^fc*fcbi- (Pi) o 

<P2) . £itfcJ:tK »6Wfl*IS»l3tt, ^«IWSm«t** 

S"-**il*-r*f KMEt^l 12t'J ('<*) «**■*»! 2 2 J4 
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u*m-r-r-?*s - vme.w.wmm&i 1 2-eft®*<7)y- vmtm^mm^^-rr 

mmmmui 2 2-cit®*<a';>* BigAm-H**?^- 

J: ij, h7-^yv-^^jgS:itBL (P3), ftfi^fffll^ 
st®^^TS 0 i-^to*,, y- KttttEfflMmffl 1 2tt, *t-\£xM®;- K2 0 

WW***-*--?'-*) Sr, ^-tT^Wfliy- K2 0 b£WE1I-*-*C:fcfcftsr*-* 0 $ 
iAifpfl; i 2 2 14, a-fl*4 0^f,fiIy-K3 0a, 30c 
. 30e> 3 0 f *&&LXffi&ZtlX^tim&mm<Qt:#><QXxZ > $s^-K3 0b 

JUflgBl 1 2 *i, . -9— tf^Wfpy- K2 0 a if *Wfpy - F20bt(:y- F@I 

^ {:J: ^ fcT*M#py- K2 0 a*fe"9— e^Wflpy- K2 0 bfc, y - Ktt1fe&* 
^-^> ««lRa*6 0*^LT*c»**L4 (P5) o 
[0 0 4 4] 

Jc^ Kl 0O>;>* 2 2 {4. 'J>* (/^) K5e 

mm/m^r- 9 *&ms - K3 o c teiy- K3 o dtcstn (p 6) 0 £*tu 

«fc»K femy- F3 0 c tfelV - K3 0 d 14, -3.-^**4 0, *£ji|y- K3 0 a, 3 
0 c > 3 0 e> 3 0 f t©/U«t^-^ (P7), ^ —9***4 0, ^17 - K3 

ob, 3 0d> 3 o f , mmm^%<D^-^rm^ix-<Dxx^^m^L (p 8) , mm-r 

jy^'Jy-^^in, JJl±^n^HJ:^ #»I»af^WS5tt^*^? 
[0 0 4 5] 

o ifc m<7)£ it£mmmmm6 o tmmm-^ms o *»^.T^*a#*y hy-^^ 

$>&o tit. ^io^y-FM^it^TOii, IFfiIti/-Ktt|ie^ 
7 r 1- & tz *> co x v -7 r y y trwm^ib & m&K & ^ t 4) , iiffl writ & o 

[0 0 4 6] 

[* 2 gjfcjgit] 

mm 

tfc, # 1 *v>Ttt, J. —9***4 0tf>£&€3 ft* ^- 

-*-*-9— e^fflfpy- K2 0*^LTSH8S*L**«, *2*»^SgTI4, f-^liML 

*>-9— e*Mfpy- K2 O^f^IiJn^H'ioT^So 

[0 0 4 7 ] 

Mfrtt] 

^2^ifcBl^|&^^oviT^K1-«, 0 

112 o{4. y^ Ko»*iaa^4fc*tff»wp«ij6*^^*»^*Kwr*fc*<?5ia 
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ilfltjWiy- Kl 0©ajSW*P*yj6»i 3(4, v 7 •- *'J v 

1 4 n*»**Lfc^y >7-^ y v-^^«*^i-f , -^*5i^«seL : (pi) , 

tr^Wfpy- F2 0 a fcJs^TOflWfllW "> 7 - * 'J V - *aMB*M*SRT** £ 
t£&m-r&o fLT, JgEB«Ufll*iJSW l 3f4, 5fttSW»«ife«fea*ff^ (P2) -H: 
£ 19 , y - K«l6lfStfc 'J > y ffflllft^K'P** fc*USSi"*o L/t, St5 

mmnfeto 1 3 y - K«teEiww*«& 112^- F^twaes^-r- * *mm t 3 

>j>-y flUa*lH9S5i 2 2KU>y ('W ff«^^-r'-^$rM#1"So y- 

K«I6E«W*» 112tr^ ***U*P» 12 2li, * * V 7 - * 'J V - 

2-CBt®4-^y- F«i6WEiitf-B**i-7*-^^ , J m&mm&i 2 2-cit 

-*<*>:RW**ttL, ftS*WISfi£f|-H*fi:T*o y - F*«E«W»aS 1 

i2ii -9— e^wwy- K2 0 b<^y - Fy v-^^i^J^i: £«sbu *-tr 
*iw«iy- K2 0 a^y- mi£*f^ (;-«itw^:^v7F^7 
JSWWRCfJ-— £, -9— e^W«y- K2 0 b Knmwr&z-kK&fe-t&o 
2 fc, 'J > * ('"W «frJtP£B 12 2lt ^y -K3 0a, 30b, 30c £0E& L 
T^Jgc^tLTv^ a.-^*4 0 t^-e^W*^- K2 0 a ~ 
F3 0a, 3 0 b, 3 0 d KWHJfc-T 1 1 fc&5£-*-* o * LT, J - K 

ttlHEtMllffl 1 2 tit, ^-e^lWfpy- F2 0 a k*r-¥xmw; ~ F2 o b^y- 

F«^/"tt^m^^- ^y- ^in/flMi$A^f- 9 1 *mm-?z> (p 3 

) rT"^W*y- F2 0 a 14. y- K«ttfc*r-*t, ««/W«P##*53£» 7 0 
^Lt> -9"- \£*mms - F 2 0 b HISS - *** (P 4) o 

ii^fSy - F 1 0<75U (^) «ftMI»»l 2 2 li, a-f »*4 Otff 

ftfcj: 19. 3Sj§y- F3 0 at4, 3 0 a, 3 0 b, 3 0d«tS^^tSt* 
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DLAIMS 



Claim(s)] 
£laim 1] 

The resource management tool which manages the situation of the network resource with which two or more 
equipments are equipped, 

rearranging the processing object processed by the function with which said equipment is equipped, and this 
xinction according to the situation of the network resource managed by said resource management tool or a 
udgment means by which the adaptive control of said network resource judges whether it is the need by 
-econfigurating the pass between said equipment 

\ plan [ to plan the configuration of the pass between the function with which said equipment is equipped and 
arrangement of a processing object, or said equipment with said judgment means, when judged with the adaptive 
control of said network resource being required ] means, 

The modification means which reconfigurates the pass between the function with which said equipment is 
equipped and relocation of a processing object, or said equipment according to a plan by said plan means 
Preparation ^^*3}"5c^^^^^*55e^^^*^. 
[Claim 2] 

Two or more service control equipments equipped with the network resource for performing the communication 
service and information transfer which can change the processing object processed by the function and this 
function, 

Two or more transfer equipments equipped with said network resource which can change said function and said 
processing object, and the connection situation of the pass for a communication link, 

Network configuration management equipment which collects and manages the data showing the situation of the 
network resource with which two or more of said service control equipment and said two or more transfer 
equipments are equipped, and performs said function and relocation of said processing object, or reconstruction 
of said pass according to the situation of said network resource 

Preparati O n ^^^^^^^^^^^^^^P^^^^^^^^^^^^. 

[Claim 3] 

A node resource situation collection means to receive the data showing the situation of the node resource which 
is a resource used in order to perform communication service and information transfer among the network 
resources with which the equipment which constitutes a communication network system is equipped, 
A link resource situation collection means to receive the data showing the situation of the link resource which is 
a resource used in order to perform information transfer among said network resources, 

A network resource situation are recording means to memorize and store the network resource situation data 
showing the situation of the node resource received by said node resource situation collection means, and the 
situation of the link resource received by said link resource situation collection means, 

An adaptive control judging means by which reconstruction of the pass between that it is the need and said 
equipment judges [ relocation of the processing object processed by the function with which said equipment is 
equipped, and this function based on the data for requiring the adaptive control of said network resource from 
the network resource situation data memorized by said network resource situation are recording means or the 
outside ] whether it is the need, 

A node functional configuration control means to transmit the data for planning said function and relocation of 
said processing object, and directing said planned function and relocation of a processing object the optimal so 
that it may be available in said network resource when judged with said processing object needing said function 
and to be rearranged by said adaptive control judging means, 

The link-frame-formation control means which transmits the data for planning reconstruction of pass the 
optimal so that it may be available in said network resource, and directing reconstruction of said planned pass 
when judged with reconstruction of pass being required by said adaptive control judging means 
Network configuration management equipment characterized by preparation 
[Claim 4] 
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Tie modification step which transmits the data for said network configuration management equipment planning 
econstruction of said pass the optimal so that it may be available in said node resource and said link resource, 
hd directing reconstruction of said planned pass when judged with said pass needing to be reconfigured at 
aid adaptive control judging step to object equipment, 

Vhen said service control equipment or said transfer equipment receives the data for directing said function 
ransmitted at said modification step, and relocation of said processing object, while said service control 
jquipment or said transfer equipment changes the function and processing object of sel^-equipment based on 
;aid data, 

The optimization step which changes said pass based on said data when said transfer equipment receives the 
lata for directing reconstruction of said pass transmitted at said modification step 
The adaptive control approach of **#*(ing). 
Claim 8] 

n said modification step, 

Said network configuration management equipment is the adaptive control approach according to claim 7 
characterized by performing the more nearly optimal plan based on the information about said function and the 
>lan of relocation of said processing object, and the information about the plan of reconstruction of said pass. 
;Claim 9] 

Computer apparatus, 

\ node resource situation collection means to receive the data showing the situation of the node resource which 
s a resource used in order to perform communication service and information transfer among the network 
resources with which the equipment which constitutes a communication network system is equipped, 
A link resource situation collection means to receive the data showing the situation of the link resource which is 
a resource used in order to perform information transfer among said network resources, 

A network resource situation are recording means to memorize and store the network resource situation data 
showing the situation of the node resource received by said node resource situation collection means, and the 
situation of the link resource received by said link resource situation collection means, 

An adaptive control judging means by which reconstruction of the pass between that it is the need and said 
equipment judges [ relocation of the processing object processed by the function with which said equipment is 
equipped, and this function based on the data for requiring the adaptive control of said network resource from 
the network resource situation data memorized by said network resource situation are recording means or the 
outside ] whether it is the need, _ 
A node functional configuration control means to transmit the data for planning said function and relocation of 
said processing object, and directing said planned function and relocation of a processing object the optimal so 
that it may be available in said network resource when judged with said processing object needing said function 
and to be rearranged by said adaptive control judging means, 

The link-frame-formation control means which transmits the data for planning reconstruction of pass the 
optimal so that it may be available in said network resource, and directing reconstruction of said planned pass 
when judged with reconstruction of pass being required by said adaptive control judging means 
The program for making it function by carrying out. 
[Claim 10] 

Computer apparatus, 

The situation of the node resource which is a resource used in order to perform communication service and 
information transfer among the network resources with which self-equipment is equipped is supervised. The data 
showing the situation of a network resource that two or more equipments which constitute a communication 
network system are equipped with the data showing the situation of this node resource are received. To the 
network configuration management equipment which has a means to transmit the data for directing 
reconstruction of the pass set between relocation or said equipment of the processing object processed by the 
function with which said equipment is equipped according to the situation of said network resource, and this 
function A node resource situation monitor means to transmit, 

A node functional setting means to receive the data for directing relocation of the processing object processed 
by the function transmitted from said network configuration management equipment and this function, and to 
change said function and said processing object of self-equipment 
The program for making it function by carrying out. 
[Claim 11] 

Computer apparatus, 

The situation of the node resource which is a resource used in order to perform communication service and 
information transfer among the network resources with which seH^equipment is equipped is supervised. The date 
showing the situation of a network resource that two or more equipments which constitute a communication 
network system are equipped with the data showing the situation of this node resource are received. To the 
network configuration management equipment which has a means to transmit the data for directing 
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)ETAILED DESCRIPTION 



Detailed Description of the Invention] 
0001] 

The technical field to which invention belongs] 

This invention relates to the technique of using a network resource the optimal. 
0002] 

Description of the Prior Art] 

The communication network is constituted using two or more nodes represented by the exchange and the 
•outer. A node is a computer which performs at least one node function, and has the node resource (resource 
: or realizing node functions, such as an operation means, and means of communications, a storage means) which 
s a resource (resource) for realizing the node function which self should perform. It is usually defined fixed 
before construction of a communication network what kind of node function what node resource is given to 
which node and made to perform. 

n the communication network where the node function which a node should perform is defined fixed, if the load 
concerning a certain node exceeds a limit, a node resource must be added to the node concerned, it comes out, 
3ven if an opening is in the node resource which other nodes have. This is inefficient-like. In addition, as a 
situation that the load concerning a certain node can exceed a limit, the situation that the user terminal of a 
arge number beyond anticipation crowds in a specific area, and uses the mobile network concerned in a mobile 
network is mentioned, for example. 

The technique of optimizing use of a node resource is studied by changing arrangement of a node function 
accommodative in a communication network by setting evasion of the above-mentioned inefficient situation as 
the main purposes. In this technique, modification of arrangement of a node function is realized by using a 
programmable node, as a programmable node — software — a programmable node and hardware there is a 
programmable node. By choosing the software used from the software memorized beforehand, the former is the 
node which can change the function to perform, when the latter uses programmable circuits, such as FPGA 
(Field Programmable Gate Array). 

Moreover, the endocyst of the program is carried but to the data itself transmitted by the node, and research of 
the so-called active network which the node concerned uses the program in the data concerned at the time of a 
data transfer, and is made to perform processing to the data concerned at it is done (for example, nonpatent 
literature 1 reference). According to this active network, evasion of the above-mentioned inefficient situation 
becomes realizable [ of course more accommodative node control ]. 
[0003] 

On the other hand, the technique which optimizes use of a link resource (resource used for the construction of 
a link of a communication band, a channel, a circuit interface, etc.) is developed from the former by building pass 
(communication path) accommodative between nodes in a communication network. For example, in the Internet, 
the routing protocol which realizes detour of a failure link and distribution of a transfer load is used. Moreover, if 
link control techniques currently examined in standardization organizations, such as IETF (Internet Engineering 
Task Force), such as MPLS (Multi-Protocol Label Switching) and G-MPLS (Generalized Multi-Protocol Label 
Switching), are used, pass can be built clearly and dynamically at the section of arbitration (for example, 
nonpatent literature 2 reference). 
[0004] 

With a well-known accommodative node control technique, only node control which paid its attention only to the 
condition of a node will be performed, and only link control which paid its attention only to the condition of a link 
or pass will be performed in a well-known accommodative link control technique so that clearly from having 
mentioned above. That is, control [ say / the node control which paid its attention to the link control and the 
condition of a link of having paid one's attention to the condition of a node ] across boundaries is not assumed. 
Moreover, the method of management of a node resource or a link resource and control is examined for every 
network service and every application application also about which the above-mentioned adaptation technique, 
and it does not succeed in an integrative examination. 



•etween the function with which said equipment is equipped and relocation of a processing object, or said 

tquipment is offered. 

0011] 

Moreover, two or more service control equipments equipped with the network resource for performing 
communication service and information transfer with which this invention can change the processing object 
irocessed by the function and this function, Two or more transfer equipments equipped with said network 
esource which can change said function and said processing object, and the connection situation of the pass for 
i communication link, The data showing the situation of the network resource with which two or more of said 
;ervice control equipment and said two or more transfer equipments are equipped are collected and managed. 
According to the situation of said network resource, the communication network system equipped with the 
letwork configuration management equipment which performs said function and relocation of said processing 
>bject, or reconstruction of said pass is offered. 

Moreover, the inside of the network resource which the equipment which constitutes a communication network 
;ystem equips with this invention, A node resource situation collection means to receive the data showing the 
situation of the node resource which is a resource used in order to perform communication service and 
nformation transfer, A link resource situation collection means to receive the data showing the situation of the 
ink resource which is a resource used in order to perform information transfer among said network resources, A 
letwork resource situation are recording means to memorize and store the network resource situation data 
showing the situation of the node resource received by said node resource situation collection means, and the 
situation of the link resource received by said link resource situation collection means, Based on the data for 
■equiring the adaptive control of said network resource from the network resource situation data memorized by 
>aid network resource situation are recording means or the outside An adaptive control judging means by which 
reconstruction of the pass between that it is the need and said equipment judges [ relocation of the processing 
object processed by the function with which said equipment is equipped, and this function ] whether it is the 
need, When judged with said processing object needing said function and to be rearranged by said adaptive 
control judging means A node functional configuration control means to transmit the data for planning said 
function and relocation of said processing object and directing said planned function and relocation of a 
processing object the optimal so that it may be available in said network resource, When judged with 
reconstruction of pass being required by said adaptive control judging means The optimal, reconstruction of pass 
is planned so that it may be available in said network resource, and the network configuration management 
equipment characterized by having the link-frame-formation control means which transmits the data for 
directing reconstruction of said planned pass is offered. 

Moreover, this invention supervises the situation of the node resource which is a resource used in order to 
perform communication service and information transfer among the network resources with which self- 
equipment is equipped. The data showing the situation of a network resource that two or more equipments which 
constitute a communication network system are equipped with the data showing the situation of this node 
resource are received. To the network configuration management equipment which has a means to transmit the 
data for directing reconstruction of the pass set between relocation or said equipment of the processing object 
processed by the function with which said equipment is equipped according to the situation of said network 
resource, and this function The data for directing relocation of the processing object processed by the function 
transmitted by node resource situation monitor means to transmit, and said network configuration management 
means, and this function are received. The service control equipment characterized by having a node functional 
setting means to change said function and said processing object of self^equipment is offered. 
Moreover, this invention supervises the situation of the node resource which is a resource used in order to 
perform communication service and information transfer among the network resources with which self- 
equipment is equipped. The data showing the situation of a network resource that two or more equipments which 
constitute a communication network system are equipped with the data showing the situation of this node 
resource are received. To the network configuration management equipment which has a means to transmit the 
data for directing reconstruction of the pass set between relocation or said equipment of the processing object 
processed by the function with which said equipment is equipped according to the situation of said network 
resource, and this function The inside of a node resource situation monitor means to transmit and the network 
resource with which self^equipment is equipped, A link resource situation monitor means to transmit the data 
which supervise the situation of the link resource which is a resource used in order to perform information 
transfer, and express the situation of this link resource to said network configuration management equipment A 
node functional setting means to receive the data for directing relocation of the processing object processed by 
the function transmitted from said network configuration management equipment and this function, and to 
change said node function and said processing object of self-equipment, The data for directing reconstruction of 
the pass transmitted from said network configuration management equipment are received, and the transfer 
equipment characterized by having a link-frame-formation setting means to change said pass is offered by 
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ituation of said network resource, and this function The data for instructing relocation of the processing object 
rocessed by the function transmitted from said network configuration management equipment and this function 
o be a node resource situation monitor means to transmit are received. The record medium which memorized 
he program and this program for making it function as a node functional setting means to change said function 
md said processing object of self-equipment and in which computer reading is possible is offered. 
Moreover, the inside of the network resource which, as for this invention, self^equipment equips with a computer 
ipparatus, The situation of the node resource which is a resource used in order to perform communication 
service and information transfer is supervised. The data showing the situation of a network resource that two or 
nore .equipments which constitute a communication network system are equipped with the data showing the 
;ituation of this node resource are received. To the network configuration management equipment which has a 
neans to transmit the data for directing reconstruction of the pass set between relocation or said equipment of 
:he processing object processed by the function with which said equipment is equipped according to the 
Situation of said network resource, and this function The inside of a node resource situation monitor means to 
ransmit, and the network resource with which self-equipment is equipped, A link resource situation monitor 
neans to transmit the data which supervise the situation of the link resource which is a resource used in order 
:o perform information transfer, and express the situation of this link resource to said network configuration 
management equipment, A node functional setting means to receive the data for directing relocation of the 
processing object processed by the function and this function, and to change said node function and said 
processing object of self^equipment from said network configuration management equipment, The program for 
making it function as a link-frame-formation setting means to change said pass by changing said link resource 
/vhich receives the data for directing reconstruction of pass and is used with self^equipment from said network 
configuration management equipment, The record medium which recorded this program and in which computer 
fading is possible is offered. 
T0014] 

According to this invention, relocation of a node function and reconstruction of a link judge whether it is the 
need based on the data with which network configuration management equipment expresses the situation of said 
link resource and a node resource, or the requested data from the outside. The relocation plan of the node 
function optimal when judged with network configuration management equipment needing relocation of a node 
function performs, while transmitting the data for directing relocation of said planned node function to object 
equipment, when it is judged with reconstruction of pass being required, a plan makes in reconstruction of the 
optimal pass, and the data for directing reconstruction of said planned pass transmit to object equipment. 
When service control equipment or transfer equipment receives the data for directing relocation of said node 
function, the node function of self-equipment is set up. Moreover, pass is reconfigurated when transfer 
equipment receives the data for directing reconstruction of said pass. 
[0015] 

[Embodiment of the Invention] 
[The 1 st operation gestalt] 

Hereafter, the 1st operation gestalt of this invention is explained with reference to a drawing. 
[Elements of the Invention] 

First, the configuration of this operation gestalt is explained. 
[The whole system configuration] 

Drawing 1 is the block diagram showing the configuration of the communication network system 1 concerning the 
1st operation gestalt of this invention. As such a network gestalt, a mobile radiotelephone network corresponds, 

for example. , 

The network configuration management node 10 which is a functional node, the service control nodes 20a, 20b, 

20c, and 20d, the transfer nodes 30a, 30b 30h, and user terminals 40a, 40b, 40c, and 40d are connected with 

the control signal network 50 or the information transfer network 60, and the communication network system 1 
is constituted. 

Between nodes, the communication path of a broadband is dynamically set up using VC/VP (Virtual 
Channel/Virtual Path) of for example, an ATM transmission technique, and the technique of label switch pass 
like MPLS and GMPLS according to the situation of the network resource in a communication network system 1. 

Although two or more service control nodes, transfer nodes, and user terminals exist in the communication 
network system 1 in fact, since it is easy, four service control nodes, eight transfer nodes, and four user 
terminals are shown in drawing. 

In this operation gestalt In addition, four service control nodes 20a and 20b, Since it is 20c and a configuration 
with common 20d, it is eight transfer nodes 30a and 30b, — , a configuration with common 30h and it is four user 
terminals 40a, 40b, and 40c and a configuration with common 40d, Especially the following explanation explains 
except for the case where it distinguishes, by naming it the service control node 20, the transfer node 30, and a 
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0019] 

\/hen CPU101 performs the program which is memorized by the storage 102 of the network configuration 
lanagement node 10 and which was mentioned above, the function in the network configuration management 
,ode 10 described below is realized. Moreover, when CPU201 performs similarly the program which is memorized 
>y the storage 202 of the service control node 20 and which was mentioned above, the function in the service 
;ontrol node 20 described below is realized. When similarly CPU301 performs the program which is memorized by 
he storage 302 of the transfer node 30 and which was mentioned above, the function in the transfer node 30 
lescribed below is realized. 
0020] 

The functional configuration of a network configuration management node] 

Jext, the functional configuration of the network configuration management node 10 is explained, referring to 
irawirig 5 . 

The network configuration management node 10 is a management node which carries out relocation of a node 
unction, and the plan of link (pass) reconstruction while performing network resource (node resource and link 
esource) management with which all the nodes that constitute a communication network system 1 are 
equipped. 

t is transmitted from each nodes 20 and 30, and the data which specifically express the operating status and 
;he operating condition of the node resource of the nodes 20 and 30 which constitute a communication network 
system 1, or a link resource to the network configuration management node 10 are memorized and stored. Based 
on this stored data, the network configuration management node 10 is the communication-network-system 1 
/vhole, and uses a network resource the optimal by performing relocation of a node function, and reconstruction 
of a link (pass) real time and efficiently. 
[0021] 

The node Management Department 1 1 has the node resource situation collection section 1 1 1 and the node 
Functional configuration control section 1 1 2. The node resource situation collection section 1 1 1 receives the 
resource situation data showing various events in the service control node 20, such as resource usage and an 
overload, through the control signal network 50 from the service control node 20. Similarly, the node resource 
situation collection section 1 1 1 receives resource situation data through the control signal network 50 from the 
transfer node 30. And after the node resource situation collection section 1 1 1 analyzes the received resource 
situation data and processes parameter adjustment etc., it transmits to the network resource situation are 
recording section 14. The network resource situation are recording section 14 memorizes the received data. 
[0022] 

The link Management Department 12 has the link resource situation collection section 121 and the link (pass; 
configuration control section 122. The link resource situation collection section 121 receives resource situation 
data through the control signal network 50 from the link resource situation monitor section 322 (refer to drawing 
7 ) of the transfer node 30. And after the link resource situation collection section 121 analyzes the received 
resource situation data and processes parameter adjustment etc., it transmits to the network resource situation 
are recording section 14. The network resource situation are recording section 14 memorizes the received data. 
[0023] 

The adaptive control judging section 1 3 analyzes the data showing the operating status and the operating 
condition of each resource of the communication-network-system 1 whole accumulated in the network resource 
situation are recording section 14. And the adaptive control judging section 13 judges the right or wrong of node 
functional arrangement and modification of a pass (link) configuration by grasping the condition of failure 
generating about a node resource or a link resource, a congestion condition, a processing load, etc., etc., and 
change of the resource situation according to extension and **** of a node resource or a link resource further. 
Moreover, the adaptive control judging section 13 receives the directions data for reconfiguring the 
configuration of the directions data for rearranging the node function from the outside, or a link (pass). In a 
communication network system 1, these directions data are transmitted from the node 20 concerned, in case a 
certain service control node 20 offers the advanced network service based on an active network technique. 
Functions, such as the multi-pass setting point for the buffering point for carrying out the buffer of the anchor 
point for controlling a fire wall and a migration communication terminal and the migration commo data as an 
example of the node function which it resets for an advanced network service, and multicast communication 
service, are mentioned. 
[0024] 

From the resource operating condition of a certain node, the adaptive control judging section 13 transmits the 
node functional relocation directions data for directing relocation of the node function in an applicable node in 
the node functional configuration control section 112 of the node Management Department 11, when it judges 
with it being necessary to rearrange a node function. Moreover, when it judges with the adaptive control judging 
section 13 reconfigurating the pass between nodes, the link (pass) reconstruction directions data for directing 



1 1 of the network configuration management node 1 0. 

loreover, the node resource situation monitor section 212 detected node events, such as the overload 
ondition and failure situation of the node resource 23, extension, and and has transmitted the resource 

ituation data showing an overload condition and a failure situation concerned, or the fluctuated CPU capacity to 
he node resource situation collection section 111 of the network configuration management node 10. 
0029] 

The functional configuration of a transfer node] 

Jext, the functional configuration of the transfer node 30 is explained with reference to drawing 7 . 

"he transfer node 30 is a node which performs data transfer processing of a packet voice data, etc. transmitted 

rom a user terminal 40. 

"he transfer node 30 is equipped with the node Management Department 31 and the link Management 
)epartment 32. The node Management Department 31 has the node functional setting section 31 1 and the node 
esource situation monitor section 312. 

The node functional setting section 311 receives a function / information acceptance directions data a 
unction / information transfer directions data, or the whole node the whole node for rearranging a node function 
hrough the control signal network 50 from the node functional configuration control section 112 of the network 
configuration management node 10. According to the data concerned, the node functional setting section 31 1 
transmits the node functional definition data for realizing a node function from the node functional definition part 
J3, or performs processing for receiving from other nodes, and sets up the function of the selWiode 30. 
The node resource situation monitor section 312 is supervising serially the operating condition and system 
operating status of the node resource 34. Packet throughput is contained in the candidate for a monitor of the 
lode resource situation monitor section 312. The node resource situation monitor section 312 has transmitted 
:he resource situation data which express the operating condition and system operating status of the node 
-esource 34 currently supervised serially to the node resource situation collection section 1 1 1 of the network 
configuration management node 10. 

Moreover, the node resource situation monitor section 312 detected node events, such as the overload 
condition and failure situation of the node resource 34, and a fluctuated packet throughput by extension or 
and has transmitted the resource situation data showing an overload condition and a failure situation concerned, 
or the fluctuated packet throughput to the node resource situation collection section 1 1 1 of the network 
configuration management node 10. _ 
Moreover, the link Management Department 32 has the link (pass) configuration setting section 321 and the link 
resource situation monitor section 322. 

The link (pass) configuration setting section 321 receives link (pass) setup / discharge directions data for 
reconfigurating a link (pass) through the control signal network 50 from the link (pass) configuration control 
section 122 of the network configuration management node 10, and it reconfigurates a link (pass), referring to 
the link-frame-formation definition part 35 linkHrame-formation definition data are remembered to be. 
The link resource situation monitor section 322 is supervising serially the operating condition and system 
operating status of the link resource 36. The link activity ratio is contained in the candidate for a monitor of the 
link resource situation monitor section 322. The link resource situation monitor section 322 has transmitted the 
link situation data which express the operating condition and system operating status of the link resource 36 
currently supervised serially to the link resource situation collection section 121 of the network configuration 
management node 1 0. 

Moreover, the link resource situation monitor section 322 detected link events, such as the overload condition 
and failure situation of the link resource 36, and a changed link band by extension or and has transmitted 

the data showing an overload condition, a failure situation, and the link band after fluctuation concerned to the 
link resource situation collection section 121 of the network configuration management node 10. 
[0030] 

[The function of adaptive control] 

Next, the function of the adaptive control with which the network configuration management node 10 is equipped 
is explained, referring to drawing 8 . 

As shown in this drawing, the network configuration management node 1 0 performs information gathering 
processing (step S10). The network resource situation collection sequence S101 which collects the data for 
performing a node load distribution and active control (active control) in information gathering processing, The 
notice sequence S102 of a node event generating situation for collecting the data which perform node resource 
congestion evasion, failure evasion, node resource extension correspondence, and **** correspondence, The 
notice sequence S103 of a link event generating situation for collecting the data which perform link resource 
congestion evasion, failure evasion, link resource extension correspondence, and **** correspondence is 
operating to juxtaposition. After the network configuration management node 10 analyzes and processes the 
network resource situation data showing an operating condition, a generating event, etc. of a network resource 



-source situation collection section 1 1 1 analyzes the relevance (for example, the fault condition of a certain 
ransfer node 30 can also detect the transfer node 30 of opposite) of data D31 comrades which received, and 
jdges by which node the overload and the failure situation were detected. And the node resource situation 
ollection section 1 1 1 transmits the data D32 showing the notice of an alarm for every node to the network 
esource situation are recording section 14. The network resource situation are recording section 14 memorizes 
he data D32 showing the notice of an alarm. 

n addition, although the sequence for calling off an alarm is also needed in fact, it is omitting by a diagram. 
0037] 

)rawing 1 2 is a sequence in case a node event is extension and **** of a node resource in the notice sequence 

5102 of a node event generating situation of the flow chart of drawing 8 . 

"he node resource situation collection section 111 of the network configuration management node 10 as an 
ndex of the fluctuation node resource in the case of extension of a node, or **** From the transfer node 30, 
he data showing the packet throughput after extension or **** (PPS;Packet Per Second) are received. From 
he service control node 20 The case where the CPU throughput after extension or **** (MIPS; Million 
nstructions Per Second) is received is explained referring to drawing 12 . 
0038] 

rhe node resource situation monitor section 312 of the transfer node 30 is supervising generating of the node 
jvent in the self-node 30. 

f it detects that the node resource was extended or ****(ed) by the sel^node 30, the node resource situation 
nonitor section 312 will measure the packet throughput which increased or decreased, and will transmit the data 
D41 showing the packet throughput after the fluctuation concerned to the node resource situation collection 
section 111 of the network configuration management node 10. 

Moreover, the node resource situation monitor section 212 of the service control node 20 is supervising 
generating of the node event in the self-node 20. 

if it detects that the node resource of the self-node 20 was extended or ****(ed), the node resource situation 
-nonitor section 212 will measure the CPU throughput which increased or decreased, and will transmit the data 
D42 showing the CPU throughput after the fluctuation concerned to the node resource situation collection 
section 111 of the network configuration management node 10. 

The node resource situation collection section 111 of the network configuration management node 10 grasps 
how the node resource was changed for every node by analyzing the relevance of the data D41 showing the 
packet throughput after the fluctuation received from the transfer node 30, and the data showing the CPU 
throughput D42 after the fluctuation received from the service control node 20, and performing parameter 
adjustment. And the node resource situation collection section 1 1 1 transmits the data D43 which notify the 
resource modification situation for every node to the network resource situation are recording section 14. The 
network situation are recording section 14 memorizes the data D43 concerned. 
[0039] 

[Notice sequence of a link event generating situation] 

Drawing 13 is a sequence in case a link event is generating of an overload or a failure in the notice sequence 

5103 of a link event generating situation of the flow chart of drawing 8 . 

The link resource situation monitor section 322 of the transfer node 30 transmits the data D51 showing having 
detected the overload condition and failure situation of a link resource to the link resource situation collection 
section 121 of the network configuration management node 10, when an overload condition and a failure 
situation are detected. The link resource situation collection section 121 judges by which link the overload and 
the failure situation were detected, or whether it is in what kind of situation, after taking into consideration the 
relevance (for example, the fault condition of a certain link can be detected by the transfer node 30 of link both 
ends) of the data which received etc., and it creates the notice of an alarm which connoted these data. And the 
link resource situation collection section 121 transmits the data D52 showing the notice of an alarm for every 
link to the network resource situation are recording section 14. The network resource situation are recording 
section 14 memorizes the data D52 showing the notice of an alarm for every link. 

In addition, although the sequence of various alarm release is also needed, it is omitting by a diagram. 
[0040] 

Drawing 14 is a sequence in case a link event is extension and **** of a link resource in the notice sequence 
S103 of a link event generating situation of the flow chart of drawing 8 . Here, a link band (bps; bit per second) is 
used as an index of a fluctuation link resource to extension and of a link resource. 

The link resource situation monitor section 322 of the transfer node 30 will measure the link band which 
increased or decreased in number, if extension and **** of a link resource are detected. And the link resource 
situation monitor section 322 transmits the data D61 for notifying the link band after fluctuation to the link 
resource situation collection section 121 of the network configuration management node 10. The link resource 
situation collection section 121 judges how many fluctuation of a link resource occurred, after taking into 
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0 performs adaptive control need judging processing (step S601). When it judges with the adaptive control 
jdging section 13 u needing adaptive control, the link (pass) reconstruction directions data which direct 
econstruction of a link (pass) are transmitted to the link (pass) configuration control section 122 of the network 
configuration management node 1 0 (step S602). 

The link (pass) configuration control section 122 plans reconstruction of a link or pass (step S603). And the link 
pass) configuration control section 122 exchanges information by receiving the data which express the node 
unctional relocation plan under plan with the node functional configuration control section 112 while transmitting 
.he data showing reconstruction of the planned link (pass) to the node functional configuration control section 
112 (step S604). Thereby, the link (pass) configuration control section 122 forms the more nearly optimal link 
pass) reconstruction plan in harmony with the node functional configuration control section 112. Moreover, the 
ink (pass) configuration control section 1 22 transmits the data for receiving the data showing the situation of 
:he network resource accumulated in the network resource situation are recording section 14 (step S605). 
Thereby, the link (pass) configuration control section 122 judges whether a link (pass) can be set up as link 
pass) reconstruction planned by receiving the data showing the operating status and the operating condition of 
sach resource of the communication-network-system 1 whole from the network resource situation are recording 
section 14 (step S606), and checking a resource with a current opening (step S607). When judged with it being 
mpossible, (step S607; NG) and the link (pass) configuration control section 122 carry out a link (pass) 
^construction plan again (step S603). On the other hand, when judged with it being possible, (step S607; O.K.) 
and the link (pass) configuration control section 1 22 are data showing the reconstruction plan of a link (pass), 
and update the network resource situation are recording section 14 (step S608). The link (pass) configuration 
control section 1 22 receives the data showing the completion of updating from the network resource situation 
are recording section 14 (step S609). 

Next, the link (pass) configuration control section 122 performs a setup and discharge of a link (pass) based on a 
link (pass) reconstruction plan. 

Specifically, the link (pass) configuration control section 122 transmits link (pass) setup / discharge directions 
data to transfer node 30a used as the start point of link (pass) reconstruction (step S6 10). While link (pass) 
configuration setting section 321 of transfer node 30a a searches the link resource to transfer node 30b used as 
the countering point of an establishment link (pass), the link resource to transfer node 30c used as the 
countering point of a discharge link (pass) is searched (step S61 1). And link (pass) configuration setting section 
321a transmits the data of a pass setting request to transfer node 30b (step S612). Link (pass) configuration 
setting section 321 of transfer node 30b which received data concerned b performs processing which sets pass 
with transfer node 30a using the link resource of self-node 30b (step S613). Link (pass) configuration setting 
section 321 b transmits the data in which it is shown that a setup of pass was completed to transfer node 30a 
after the completion of a setting of pass (step S614). Next, link (pass) configuration setting section 321 of 
transfer node 30a a transmits the data for requesting discharge of pass with self-node 30a to transfer node 30c 
(step S615). By canceling the connected pass, link (pass) configuration setting section 321 of transfer node 30c c 
releases the link resource currently used (step S616), and transmits the data in which it is shown that discharge 
of pass was completed to transfer node 30a (step S617). The data showing a setup of a link (pass) and 
processing of discharge having completed link (pass) configuration setting section 321 of transfer node 30a a are 
transmitted to the link (pass) configuration control section 1 22 of the network configuration management node 
10 (step S618). The link (pass) configuration control section 122 transmits the data in which it is shown that link 
(pass) reconstruction was completed to the adaptive control judging section 13 (step S619). 
[0043] 
[Operation] 

Next, the example of operation in the above-mentioned configuration is explained. 

Drawing 1 8 is drawing for explaining the actuation in the case of moving between the service control nodes 20 
according to the migration situation of the user who carried the user terminal 40 for the migration control 
function for communicating moving the location of the user terminals 40, such as a portable telephone. 
As a premise, the user terminal 40 should move to the ** area of transfer node 30b from the area of transfer 
node 30a. 

As shown in this drawing, first, nearby transfer node 30b detects migration of a user terminal 40, and an adaptive 
control demand is given to the network configuration management node 10 (P1). 

The adaptive control judging section 13 of the network configuration management node 10 performs adaptive 
control judging processing to the appearance stated with the above-mentioned configuration (P2). This judges 
with the adaptive control judging section 13 needing node functional relocation. And the adaptive control judging 
section 13 transmits node functional relocation directions data to the node functional configuration control 
section 112, and transmits link (pass) reconstruction directions data to the link (pass) configuration control 
section 122. The situation of a network resource checks (P3) and the node functional configuration-control 
section 112 and the link (pass) configuration-control section 122 stand the optimal reconstruction plan by 



he data showing the situation of the network resource accumulated in the network resource situation are 
ecording'section 14 (P1), and detects that the network resource for call control is in a congestion condition in 
Service control node 20a. And the adaptive control judging section 13 judges with node functional relocation and 
ink (pass) reconstruction being required by what adaptive control judging processing is performed for (P2). And 
he adaptive control judging section 13 transmits node functional relocation directions data to the node 
unctional configuration control section 112, and transmits link (pass) reconstruction directions data to the link 
pass) configuration control section 122. The situation of a network resource checks and the node functional 
jonfiguration-control section 1 1 2 and the link (pass) configuration-control section 1 22 stand the optimal 
econstruction plan by referring to the data in which the node functional relocation plan under plan is shown in 
:he situation of a network resource and the node functional configuration-control section 112 accumulated in 
:he network resource situation are-recording section 14, and the data the link (pass) reconstruction plan under 
>lan fe shown at the link (pass) configuration-control section 122. The node functional configuration control 
section 112 checks that an opening is in the node resource of service control node 20b, and, specifically, 
determines that it will relocate the node functional definition data (the software, station information, and User 
Information for realizing a node function) of service control node 20a to service control node 20b. Moreover, it is 
determined that the link (pass) configuration control section 122 will reconfigurate the pass between the user 
terminals 40 and service control node 20a which are connected via the transfer nodes 30a, 30b, and 30c on the 
Dass which goes via the transfer nodes 30a, 30b, and 30d. And the node functional configuration control section 
1 1 2 transmits a function / information acceptance directions data to service control node 20a and service 
control node 20b the whole node with a function / information transfer directions data the whole node (P3). 
Service control node 20a transmits node functional definition data to service control node 20b through 
information / control signal transfer network 70 (P4). 

Next, the link (pass) configuration control section 122 of the network configuration management node 10 
transmits link (pass) setup / discharge directions data to user-terminal 40 nearby transfer node 30a (P5). 
Thereby, transfer node 30a cancels pass with transfer node 30c while setting the pass which goes via 30a, 30b, 
and30d(P6)(P7). 

A call control function is rearranged by each above process, and node congestion evasion is realized according 

to it. 

[0048] 

In addition, in order to make the service control node 20 in the ** area memorize User Information in the case of 
network configuration as shown in drawing, it is necessary to transmit not only transition information but User 
Information, such as service information which the user-identification number and the user have joined, to 
coincidence. 

Moreover, such a control system is applicable also to node failure avoidance control or node load-distribution 
control. 

[0049] . 0 _ 

Drawing 21 is drawing for explaining the actuation which realizes a copy function to service control node 20a 
ignited by the data for requiring the adaptive control from a user terminal 40 in the 2nd operation gestalt. As 
such adaptive control, the efficient multicast service realized with an active network technique is mentioned, for 
example. That is, it is the case where a user's user terminal 40 is made to newly participate to the service 
control node 20 belonging to a multicast tree. 

First, a user transmits application control requested data from a user terminal 40 (P1). The adaptive control 
judging section 13 of the network configuration management node 10 receives adaptive control requested data, 
and judges with node functional relocation and link (pass) reconstruction being required by what an adaptive 
control judging is performed for (P2). And the adaptive control judging section 13 transmits node functional 
relocation directions data to the node functional configuration control section 112, and transmits link (pass) 
reconstruction directions data to the link (pass) configuration control section 122. The situation of a resource 
checks (P3) and the node functional configuration-control section 112 and the link (pass) configuration-control 
section 122 stand the optimal reconstruction plan by referring to the data in which the node functional 
relocation plan under plan is shown in the situation of a network resource and the node functional configuration- 
control section 112 accumulated in the network resource situation are-recording section 14, and the data the 
link (pass) reconstruction plan under plan is shown at the link (pass) configuration-control section 122. The node 
functional configuration control section 1 1 2 is a node to which service control node 20a belongs to a multicast 
tree, and, specifically, checks that an opening is in a processing resource. And it is determined that the node 
functional configuration control section 1 1 2 will transmit a copy function to service control node 20a. Moreover, 
it is determined that the link (pass) configuration control section 122 will constitute the pass between a user 
terminal 40 and service control node 20a via the transfer nodes 30a, 30b, and 30c. And the node functional 
configuration control section 1 1 2 transmits a function / information acceptance directions data to service 
control node 20a the whole node (P4). Service control node 20a arranges the node functional definition data for 
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0056] 

Effect of the Invention] 

explained above, this invention can realize the ecad network which enables optimal use of a network resource 
.y making a node function and the adaptive control of link frame formation cooperate. 
Brief Description of the Drawings] 

Drawing 1] It is the block diagram showing the configuration of the communication network system concerning 
he 1st operation gestalt of this invention. 

Drawing 2] It is the block diagram showing the hardware configuration of the network configuration management 
lode .concerning this operation gestalt 

Drawing 3] It is the block diagram showing the hardware configuration of the service control node concerning 
his operation gestalt. u- 
Drawing 4] It is the block diagram showing the hardware configuration of the transfer node concerning this 

>peration gestalt. 

Drawing 5] It is a block diagram for explaining the function of the network configuration management node 
joncerning this operation gestalt. 

Drawing 6] It is a block diagram for explaining the function of the service control node concerning this operation 

y eStalt 

t) rawing 7] It is a block diagram for explaining the function of the transfer node concerning this operation 
gestalt. 

p raw j ng 8] It is a flow chart for explaining the function of the adaptive control with which the network 
configuration management node concerning this operation gestalt is equipped. 

drawing 9] In the network resource information gathering sequence concerning this operation gestalt, it is a 
sequence for explaining the processing which collects the information about the situation of a node resource. 
[Drawing 10] In the network resource information gathering sequence concerning this operation gestalt, it is a 
sequence for explaining the processing which collects the information about the situation of a link resource. 
[Drawing 11] In the notice sequence of a node event generating situation concerning this operation gestalt, it is 
a sequence in case a node event is generating of an overload or a failure. 

[Drawing 12] In the notice sequence of a node event generating situation concerning this operation gestalt, it is 
a sequence in case a node event is extension and of a node resource. 

["Drawing 1 3] In the notice sequence of a link event generating situation concerning this operation gestalt, it is a 
sequence in case a link event is generating of an overload or a failure. 

["Drawing 14] In the notice sequence of a link event generating situation concerning this operation gestalt, it is a 
sequence in case a link event is extension and of a link resource. 

[Drawing 1 5] It is drawing for explaining the node functional relocation sequence concerning this operation 
gestalt. 

rDrawing 16] It is drawing for explaining the link (pass) reconstruction sequence concerning this operation 
gestalt 

[Drawing 1 7] It is drawing for explaining the link (pass) reconstruction sequence concerning this operation 
gestalt. 

[Drawing 18] It is drawing for explaining the actuation in the case of moving between service control nodes for a 
migration control function according to the migration situation of a user terminal concerning this operation 
gestalt 

[Drawing 19] It is the block diagram showing the configuration of the communication network system concerning 
the 2nd operation gestalt of this invention. 

[Drawing 20] In order to avoid the congestion of the node concerning this operation gestalt, it is drawing for 
explaining the actuation which rearranges a call control function. 

[Drawing 21] It is drawing for explaining the actuation which realizes the copy function concerning this operation 
gestalt to a service control node. 
[Description of Notations] 

1 .... A communication network system, 10 .. A network configuration management node, 20 .. Service control 
node, 30 .... A transfer node, 11, 21, 31 .. 12 The node Management Department, 32 .. Link Management 
Department, 13 .... The adaptive control judging section, 14 .. Network resource situation are recording section, 
111 .... The node resource situation collection section, 112 .. Node functional configuration control section, 
121 .... The link resource situation collection section, 122 .. Link (pass) configuration control section, 211 311 [ .. 
The link resource situation monitor section, 50 / .. A control signal network, 60 / .. An information transfer 
network, 70 / .. Information / control signal transfer network. ] .... 212 The node functional setting section, 312 .. 
The node resource situation monitor section, 321 .. The link (pass) configuration setting section, 322 



[Translation done.] 
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